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serve as an applicant screening iristrumerit to reduce attrition in the 

ail-volunteer Army. Since 1979^ it has been used operational^ to 

screen 17-year-bld ribri^-high school graduate males. The Arnty Research 
institute was asked to explore the extension of MAP vto older (above 
171 nohgraduate males, who have higher attrition rates than younger 
hongraduate males. Usirig 1976-77 data, this research evaluated the 
validity of HAP for education, race ^ and age subgrpups. Results 
showed that Mif^P scored were significantly related to the 180-day 
stay-leave attrit ion ' criterion . Neither race |blick/whi te ) nor age 
iriteracted with the MAP-at.trition relationship; education level did. 
The function relating MAP scores to attrition for graduates was 
significantly below that for nongraduates . MAP ^ would appear to have • 
great utility in reducing the much-higher attrition rate of _\ 
nongraduates. These f indings requi re verification, to be accomplished 
by research currently in progress. (Author/KG) 
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FOREWORD 



' The high cost of attrltlcSi in the all volunteer force led to the _ 
development in ail illttary "iervlcei of attrition screening Instruments. 
The Aray's Military Applicant Profile (MAP) , based on more than twenty 
y^Irs of research, has been used since July 1979 to screed 17-year-old male 
nonhilh school graduates. The attrition rate of this gtoup ia now equiv- 
alent to that of (unscreened) 18-20Trear-bld male nongradqates. 

• The duestion arose as to whether MAP wbUld be effective for blder 

applJ^an'ts Is wkl. In answering the question of MAP validity for^ifferent 
ages, the influence of education level was also explored. The results show 
tfiat MAP is ah effective predictor of attrition for nongraduates of all 
ages and races, but that it is less effective for predicting attrition of 
high school graduates. 
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VALlDm OF THE MILITARY APPLICANT PROFILE (MAPJ FOR PREDICTING EARLY - 
ATTRITION IN DIFFEkENT EDUCATIONAL, ASE,. AND RACIAL SUBGROUPS -| 



EJffieUTiVE SVFMARY 



Requlretaent: ' s \ 

The purpose csf this researcli was to determine the extent ifc which 
Is a valid screening device for attrition for older male non-hftth-school- 
graduate applicants for Army service. The M^P is currently useJ to screen 
17-year-bld male nbngraduattesi ^ . 

Procedure: ' » 

The 1976-77 ricruft data base provided the only" avaliabie data across 
age, education, and race groups. Chi-square analyses ^two-way and multi- 
variate) were used to evaluate the effects of MAP and three demographic 
varisbleLS Xeaucfrtton^. a«ei^ ana^rAce)_^ii_attriJJ.oix-<8^ - 

Findings: , ( 

MAP scores predicted attri.tion equally well for all age groups and 
both graduates and nongraduates. The lower overall attrition rate for 
graduates minimizes the utility for redaciSg attrition with this group. 
Its use for any age group of aongradoate males of either race Is supfRirted 
by these data and analyses* 

Utilixation of Findings: 

This report was prepared for the use by the Aarmy In^eterminifig how 
^ MAP should be used as a screfenlng device for iiongraduatjK male applicants. 
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tNTRCDUCTION*^ 



^ Attrttion refers to a Bdldi^ active duty prior to tiie^expected 

V conpl etlon of his^r her oont ractuai tour of duty ; such attrttlon is a sej'ious 
problem for the Arrqy. By the tdjw a soldier has conpleted advanced individual 
training the Antiy has Invested an estiimt^^d $10^000 iJi j^cruitlr^ 
support costs (McCpnnell McNichals, 1979) • The individual has invested several 
.nfciiths of his/her life as well. Efforts to preserve laiese investments have 'a long 
history in nililtar^_behavioral research (ELagj 196^1 j Bell, Bolln & Houston, 197^* 
Bell & HoLz, 1975; Bell & Houston, 1976). 

Cogiltiye ability tests such as the Anned Senrlces^^^ Aptitude B&ttery_ 

(ASVAB) fiire i*>t generally prodlctlve, bf_ raDtivatiohfi^^ but bio^^phlcll 

questlbTHTaires have been more successful * ^le self Hies criptldri has 
be^ adapted to a wide ^rlety of SUltar^ screerilhg ^d s^ectlOT topics for 
predictloh_6f job parforr^oe as wd.1 as for attrition^ er» such instrument Is 
ttie Military App^ (M^),^m autoblograp^^ca^^l^ 

guestionn^re cqniprised of^60 Items relating to tiie^respgndent's f&mtly, . 
academic and work_ experience^ athletic/physical oonpetence, self concept » and 
social style/participation. MAP was developed IVom Ani^ Ite 
<-ARI) research in military* delinquency dating back to the Korean War (Carleton, 
Burkg, KLieger & Drucker, 1S^7; JcAmscn & Kotula, .1958). 

^initially, weights were. Assigned to certain, items of biographic information. 
DBiese were TOiii^ with aptitude test results to yield a -'HrtSPle person 
Ihe higgler the score i the_better tiie^redlcted chaihcea for addustrhSit and ^ 
^bnpletihg Initial Ehtr^. Training. blb©ra0Slc Infbniatibn was_age,_ ^ 
edueatlbri, and record of f*^oe* clvH court obhiHctlGh (Seeley, 19785* Bi the 
' n^xt resestrch step, a person^ history quetsticmatt^^e ad^ to toe MAP* - 5he 
Earity E^rt<OTce $uestionr«ire abSut prior civilian, activities 

sucf^as canittitty^and^Stra-cm^ 

sports, reasons for _dropping out of scd^ool, personal activities arrf clylllar^ 
experience (&y.jj^ Krt Seriey, 19t^)i__At this^^I^ dteyeiopraent 

of a suitable screening devlce^^^ made by tJie Arrny to eniisasize 

the predictiorr of attrttlon among tiie_ hi^Kst risk groi^jj, the hl^ school rcn 
graduate. Items npst predictive of attrition In ixri graduates >^re colleoted 
4 . and rorraed the basis _of the current MAP/pbrms ilA arsa ^IB. has been used 
operationally since, July, 1979 to screen 17 year (bid male hi^ scteol rjon 
graduates. Suc3i selection ifq^ears to have reduced attrition Tor ttiis group from 
20% tjb V\% at taie six-month point of service "(Erwlh, 1982) . 

Because of ttie Mff ^ s recent success* with the ybm^r ragtle ren ^:^duSte ©rbi^, 
ex^thding Its use to ^der^^^^lcarits had been proposed prev^ - A^^pbrt 

^on which to base a policy decision wse^quired durlr^^982. Cue purpos^ of . 
•feis paper_was to evaluate^vihether tiie predlcti^ attrition IVot MAP 
was oonfourriad_by education^ race or age variables i ihe earlier research 
-conducted during ttie developnraital stages of MAP (ErwlJ!;i & Herring, 1S>77; Frank 



Site assistance of Frances _Graf ton and Betty Teevan_ in completing many these 
ffl^yses was invaluable. .Further^ John Mellinger^ Larry HSnser^' and Joyce 
Shields prdvidai many useful cbniTients and suggesticm iii shying the ^d^ 
analyses and interpretatibh. Finally, Dean Ball provide^ countless Mrafts of 
these pages ei^diifciting extrabrdinaiy persist^ee and adaptability. The as- 
sistance of each of "fl^ese emtributbrs is gratefully aieloidwledged. 
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Erwin 19781 did not completely address these specific coBiparispns. A more 
Scent So^ Extensive (teta dollection using new an^l existing fonns of l^hg v 

Inmated ^iver attrition data for teis grbi4)/ted rot tecpme available^ 
af l^f^i^^'^rS^rtf Snsequaiay,- tJ.e data compiled |tvin,&JIer^tn 
igT^rr^ Ar^recmts were rSnaly^ed to address th6 pfeserjt wncems ^ 
^ireducali^rand mce effects on prediction of attrition, and provide a report 
In 1982. ' i , 

The use of any selection procedure should provide benefit's wJ^ch |xce^ J±»e 

SItf of o^ti^. Bcpectanly tables: typicaH^^^ggy^^^^^^SiP^ thl ^ 
perscnnel p^cedure by incorporating negative rates^ Fbr exanple* ^ 

StlSted Savings attributabS to usln^^MAP- as a selection procedure for 17 year 
S§lSle nS g^tes between July, 1979, throu^ ?l?«'c^n°^h 
sixteen million dollars. Bie costs of testing all mentoers of this goup vdth 
. JSpl^d Sr recruiting additibnal applicants to- ^^Pl^cethose screenedout by MAP 

• need t3 be subtracted from the estHiBted savings to P^^°«,^e "J^.g^ 
loss) of using MAP. While the latter c»sts are not krswn witJi precision, it is 

-. probably true that thsy are less tfen the estlnated svlngs. 

' ■ " , vmmD ' ' ^ ; 

Subj^ts md Procedure * . ' 

"the subjects wer^ ^1,282 male Arm enlistees to whom MAP JjistnJriaits were 

• ^ ^inlstiS betwe^ Noven^r, 1976, and February, 1977. and for M 

data were available. HftP data were collected at Reception |tat^s after _ 
soldiers had enlisted m the Arny and were "sec^for research pgposes^y, r^^ 
to Sleet or so-een ehllst«s In any way. Attrition data refuted whet^r. the^ 
soldiers *ere still in the ftmcr 180 days after entering act Ivrduty, had left 
for "failure to adapt" reasons. Reascns such as lack of n^t^tton, failure to 
V meet physical standards .(hon medical), and dl^cterges Jor m^al perf^ce 
Were considered relevant. Soldiers who were dl^cterged, fa- medlc^h^ship, 
or raated reascns were excluded f rem the sagple. ^^tj^ec^s^were classified <. 
into subgroups for the age and education enalyies. Those. ^o ted e^ed hi^ 
--ichool dlploSs were con^dered graduates (n*1999)i ttwsfe who-fed notwere 
considered r^graduates (n-22791^^ose who had earned teeral. Equivalency 
ShDlonB^ £GED) were conkldered rtoigrad^tes, consistent ilth current A^ _ 
Dollcy. Fbr four Individuals, education status was- not krown^^ Subjects ^were 
; pou^d mto four age groups (17-y^-oids, l 8-year-olds, ^9-20^^ ^v,??!, ^ 
Sosr21 and older) and into one of J^°:«:f« 8^^' ^^^^Ig'^^^^^^ 
(n«28l6). There were 357 who were classified as fttspanle (235)* other llOi>;, or. 

unknowns - , , : 

Multivariate /Salyses , _ .■ ; - 

Multivariate chl-square analyses were used to evaluate ^e extent to vSilc)Lthe 
relationship between attrition rate and MAP score.differed^s a function oT 
education level, age, md race. Bie nultlvariate ichl-square amines used ^^^^ 
' loe-llhear estHiatian of J^ted frequehcleSi ^d provided results wMch yield * 
fo? romlhal dependent variable data*^c3i as attritlon/ron.attrltlo^; results , 
allowing interpretation of naln effects and Interactions of^^^-^eP^f J'l,, ' 
variablls like those possible with analysis 6f variance (JIOVA).. A g^^ca^t 
- ^ y2 for attrition x MAP score 1^ somevSiat analogous to a sigT^lcant ANOVA naln 
^ect of HAP* while a significant attrition x MAP x education is sanewhat 
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ftnalbgbus to a sigriificant mOVA interaction o£ HAP score .with education. A 
detailed discussion o£ the^ analysis technique and tiie vlindtations of 
inte^retation^bf its results^ be found in tiie BI-BP manual [1981j. , _ 

Attriti6ri/E5cd;usiph ^blbes 

address the Inpact on attnitibn of using Jlf^, tables 'were preparg^to provide 
attrition rate and exclusion rate infoni^tion as a function of posstW:e MAP cut 
scores. - Cut scores were defined as scores belOw which an Indivlduai would be 
excluded frotn service. Exclusion rate was defined as the percent of people who 
woiid be excluded with MAP scores below a particular cut score, while attrition 
rate was defined as the percent of people who wotO-d hot be excluded by a 
particular cut scOre but who would attrlte^ Jihe tables were>prepared using 
actual data f rorn the i}279 raale enlistees in the sanp-e. 



RESULTS 



Of - the 4,278 enlistees Ih the; 33115^.6^ 621 (lM.5?) had left the Arrqy prior to 
conmletlJTg l80 days service for failure to adapt. .A frequency t^le vras 
developed, showing attrition rate as a function of MAP score, f or ^1 the 
soldiers in" the s^le. These data are Illustrated in Figure 1, whic^j clearly 
shows the- strong i»elationshtp between attrition rate and MAP scores (x »3i7., 
df=6i p<.001) 



Multivariate chi-sguare analyses were d$ed to evaluate the extent to which the 

r^ationship of attrition rate and MAP score differed as a function of _^ 

education, age. and race. Aith^igh the tot^i sample size ajspeared to be large, 
analyses usSg more than three variables ^t a time resulted m unacceptable Ipw 
cell frequ^cies, with consequait unlnterpretable results. Rsr e 
graduates/ there are 73 seventeen-year-qlds, 537 etghteerv-yearyol 
nineteen^d twerity-y ear olds, and 596 subjects aged 21 or older^ 
graduate, there were 933 seventeen--year--plds, 565 et^teerv-year-olds, 
ninete^ and tWenty-year-olds and 299 subjects aged 21 or older, 
subgi 
by 



e^ ror the 

^ 793. 
Fbr the non 
i}82 

Race 



ps of 1105 blacks and 28l6 whites became very small when further divided 
cation, age, . and attrition variables. This prevented the execution of a_ 




complete "factorial** analysis. Consequently * analyses were executed in 
Ord^i evaluating the contingencies between attrition, MAP, and one other 
vajaable only. First i-the attrition x MAP x education^ analysis was — 



nhldlm both a strong attrition 'x MAP relatjortsriip (x -199^, df-3, P<.00i) 
strong ittrition X educatibn r'elationship ( X 5-56, i} , df - J., .p<.001) ,_and. a 



a 



onsignlf leant attrition x^MAP x educatibn -relationship (x ■ 1*^ , -df-S/ 
p>.1005. Ihe strong attrition x education relationship indicated that for 
soldiers with the same MAP score, a different attrition rate would^be^expected 
for graciuates and non graduates. Therefore, graduates and non graduates would 
have tb be treated • sefamtely In any use of MAP. in personnel decisions based on 
'predicted attrition. The relationship between attrition rate and HAP score Is^ 
shown in Figure for graduates and non graduates separately. So few graduates 
scored in the 39-39 point range on MAP that th§ empirical, relationship between 
MAP score and attrition im been drawn to begin at the point interval for 

graduates. 
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30-39 40-49 50-59 60-69 70-79 80-99 

MAP SCORE 



Figure 2. 



Percent attrition as a function of ^AP' "ore separately Jbr 
high school graduates and nongraduates, for 1976-77 enlistee 
sample. r 
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Because oi^Iie differential Inpact of educatlcsn, separate an^yses^ were used to 
exainine atmtibn x^M x race mationsMps 

graduates (N=E?80) .-Jbr gr^uates the attrition x MAP relationship was 
Significant (x »33.^8, df«3,VP<.001^ t>ut the attrltlpn x race, and attrition x 
race X MAP relationships were not (^'s «= 2.M7 and 1.78, df's-1 and 3^ p's>.iee, 
respectively). A paraiiei anStysls for rior^ graduate data yielded a nuch iargeri 
significant attrition x MAP^atlonship (X « 138.60, df^3, p<. 001) and 2^ . . 
hbhsignif leant attrition x race and attrition x race x MAP r^atlwiships (X «.39 
and 1.9^, df's » 1 and 3, p's>.ldd). These analyses showed that ..while there was 
a significant relationship betweenlMAP scores sthd attrition rate, for graduates 
and for non graduates, there was wk significant" effect of race on either 
education suhgroup. ^ 

* ' , ' _ _ _ 

East, attrition x HAP x age analyses wer^ conducted to deterndne wliether the 
attrition x M^ff relationships difTered by age group. Analyses were again 
conducted separata.y f or gr^dmtes and non graduates, ^e analysis for ^ 
graduates yielded a si©iif leant attri-tion x MAP relationship ( jr«38.95, df^3, 
p<.ddl) and hbnsl^iif leant relatiorishlps for attrition x age, and for attri-tion 
X age X MAP lj?'s=5ii5 and 13.^9, df's=3 and 9* p' s>. 100, respectively). Bie 
same relationships were found with the analysis of non graduate date, ^e 
attrition x MAP relation was significant (X?«l63. 79 i-4f«'3r p<.ddl)^whlle 
attrition x age aind attritlor^x age x MAP were hot (X 's-iti53 and 5.24,^ df's»3, 
arid 9 p's>.ldO.) Because san^e sizes differ^ sli^itly be^een analyses using 
Sthe different sets of ttree variables, sll^tly different were produced. For 
/example, for graduates x =38.95 for tie attrition x MAP reLatlonshlp Iri^the 
attritibri x MAP x age analysis, but r=33.^8^foi: the same attrition x MAP 
relatibriship in the attrition x MAP x race analysis* 

Attritlohx^elusibh Tables _ ' 

The purpose of this section Is to-address the potehtiai^pact oh attrition 
rates expected with the use of MAP. Previous analyses showed that Mfi'seores 
were sl^ficantly related tb attrltlbn rate ^d that the attrition levels 
associated with m? scores differed slghiflcantly for gx^uates and non 
graduated, necessitating separates treatment bf MAP scores for graduates and non 
graduates. Neither the race nor the age variable moderated the attrition x MAP 
relationships for either educational group. 

While these findings demonstrated the relatldhships between MAP and attrition,^ 
they provided' no direct information about how policymakers could use a MAP score 
tb reduce attrltlbn. T&ble 1 was prepared tb danbhstrate the expected attrition 
and exclusion rates for graduates and non graduates at specified MAP^scbres. 
Fbr example, if a cut score of 58 were set for rich graduates, then 21? of these 
apFaiearits would be excluded. Attrition rates for those who were accepted would 
be 155s* Seen frbm a different perspective^ if one wished to reduce attrltlbn to 
15% for non graduates i- then the table would show that a KM' cut sebre of 58 
would be heeded, and an exeluslon rate of 21% would result. Observation of the 
values in the table suggests that while marked shifts in attrltiCTi rate can 
result from changes in HAP cut scores for non graduates, there Wox&d be little 
impact for graduates* 
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Table 1 



MAP 4B 
Cut Score 

85 
80 
78 
76 
74 
72 
76 
68 
66 
64 
62 
60 
56 
56 
54 
52 
50 
45 
4b 
35 

ao 

ti 



Exclusion and Attrition Rates as a Function of 
Military Applicant Profile (MAP) 4B Cut Score 
for Male Enlistees, by Hig^\ Sehooi Graduation Status 

1976-1977 \Sainple 




Graduates 



Excl 
Rate 

98 • 
89 
81 
71' 
63 
51 
42 
33 
26 
20 
15 
.12 
8 
1 
5 
4 
3 
1 
1 
0 
0, 

1999 



5 
4 
4 
4 

4 
4 

0 

6 
6 

? 
1 
7 
7 
6 
8 

^ 8 
8 
8 
8 
8 

169 



Non Graduates 



Excl 




Rate 


Rate 


100 


6 . 


97 . 
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93 
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88 


ib 


81 


lb 


73 


ib 


65 


ii 


56 
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46 


13 


37 


. 14 


31 


14 


25 
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21 


15 


17 


16.' 


13 
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ID 


17 
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17 




18 


2 


19 


2 


19 


1 


20 


2279 


452 
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HseussioN. 



The analyses presented were designed to address the afifl-lcablllty of ^^ 
valious educational, age, and raci^ subgroups oT the i^tlal MAP ^i^io« 
samS:e, and to evaluate possible cut scores^for th£se subgroi^s. Inltm 
ana^ses illustrated the strong relationship pf fff^scores to attrition for^the 
overlil group. The second set of a^y^es shoved that MAP sco^s, and ^ce 
attrition, i^re a function of hi^ sfel gradu^on stptus. J\irther, ? 
attrition rSationships did-hot differ significantly across age or^°^«g^ 
t«o education groups were considered sej^arately. Gonse^enti^y^ ^/g^^^ 
be a valid and a^ropriate predictor of ^ttritiorr rate for both ra^e groijs^^ 
all four ageV^^ps when graduates and non graduates were evj.uated se^^y. 
S third set Df ^yses provided distributions. from which to make decisl^s 
SLt MAP cut fco-res for u|^ ^ attenuating attrition. .A^^e^^as provided, to 
indicate the felationship^tween cut 3Core, exclusion raje,_^gd attrltl^^ 
selected. Ibr exan^e, for non graduates, if an attrition rate, of |3%of_t^se 
sSeeted vere desired, a cut score of 66 would-be required whUe^B^ of^ose 
iSS^SfbfixSi^ed. If aji^er attrition rate Of 1^^^^ 
cut score of 58 vfeuLd be used, yielding an exclusion rate of 21? in ms non 
graduate sample. , . - 

5everal cautions are required in intetpretihg"iJiese data. First, these dpa 
wI^llolllcteTIn a reslarc^ context. Motiv^ions, percep^^ 
mav be difTerent in an operational environment, caus3^3g urdaK)wn^ shifts 1^ 
Si^trlbuticSs of exclusi^ and attrition rates. A lower exclusion rate ^ 

sSS^^s tS'exist for th^ 17 year old non graduates Tor^cm ^ is 

currentay in operational use. Second^ these data are five to six ysrs ola- 
TOdK^s?outh farther frern the Viet Nam era and in a different economic cllmdte, 
Otoday s youm, lartner iiau V ..jp^ relationships. 



^r^e^i^nd somewhat differen^y, >^th difl'erent 14^-gtritim rjlatgns^s^ 
S^rd Sday's youth entering the Anny are likely^to have sOT^what^dlfferent 
^SirapSf chaScteristicsfrcm eriistees in 1976-77.^.?burth ^ the 
b^rSl sanpLe is large, the sizes of the s^sroups are_no|i Bg,s_ couLd 

variations ^tween those distributions shown and the actual pop^ation ^ 

SsSSuSoS. f fth, it was with ^hese data that ^1^^ operational Mg k^s were 
develop^ £3 hence-the validity may be sonewhat inflated due to chance gc tors. 
Any ap^cSlon of this key to a different group is, likely to have somewhat 
reduced validity. — ^ 

'These 1976-77 dati show that, attrition rates as a function of MAP score|of m^e 

SE appilcStrSe quite different for hi^ school graduates 

bSTare essStifily the same for different race and age groups, ^sed on Glese 

the 1979 Slierdecision to require minimal M3ff . seorea frctn 17 year-old 
Sn graduatesWtechnlcmy soundr^^^^^ 

may SrOTwrly be extended to additional ages.of the non graduate group. Qlven 
tS iSTattrltion rate for graduates, use of MAP for tiiese perscrmel ai^ars to 
be unvmrranted, . ' ■ ■ , ' • " 

UsiriK these data aS a basis for a policy decision to,exten§^^e operg:lortal 
rlgl?S^St Of MAP to different ages of non graduates should be carefully 
mdnltoSl: Verification based on the 1982 data collection is required. Ttie 
reports of these data will be available in late 1903. 
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